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© A ayetem for preparing a fluid intents* for a medical procedure by mixing tt least one co n cantrata 
m powder form with water and s cartridge Intended to be used In said system. 



2 © A syst e m for pr e p a rin g a fluid int e nd e d lut s medical procaOOTl SuPttlhtally B TO PW8 oTOTTBy muting of 
st least one concentrate (II) m powder form with water The system includes a reserves (21 for a source f 
water at least one vessel (10) containing a concentrate m powder form and a concentrate Hurt circuit (6) for 
0 withdrawing a jmall Quantity of water from me reservoir (2) and passing same through me vessel MO) containing 
«w>the concentrate O D m powder lorm m order to dissolve the concentrate to produce a concentrate fluid, and for 
ggthen conducting me concentrate fluid to a primary fluid circuit M> communicating wit* me reservoir t2) so mat 
p^me produced concentrate ftmd is mued witn the rest I the water withdrawn fr m me reservo* 2 in a preferreo 
^lemoodiment the vessel comprises a self-contained canndg MOi containing a ouant*t»v o* concentrate m powoer 
^torm therein which i$ suitaoie for one treatm nt orocedure The syst m •$ intenoeo m oan>cuiar for me 
oreoarat«on of fiu»d$ for use «n connection with meo»cai D'oceoures such as hemoo»afvs s HemoOfaiMtraiion ana 
Q«r>emoMt'aiion r-iowever .t may aiso oe usee for me O'eoaraiion o* fluids fo» ore- '-eotca: coceoures or 
''*3!men:« as *e» 

Tne n v e»*t»o^ nc^joes aisc a carnage -nrenoec to De usee »n »he syste^ as ac ^en-onec *esse 



0 271 100 




0 271 100 




0271 100 



A PUflD MTIMOCD POA A I 
Tl M POWOt* PO*M WTTM W A tW AMO A CAHTMOQt I 



WELD Of THE ttVENDQN 

The p r wni irwention «Mt to a system for preparing a flu* intended lor • i 
• more parecUerty. to a lywn tor preparing sucn • fluid by muong of at least one areonroJO in . 
ton* weji water. Tne lynam of the pro— nt invention is i nte n d e d , in perbcuier. to tho p re pa ra ti o n of ffc*ds 
u» co nnoce on w« > medical pnxofrjres such at homodioryais. homodM Won and h ornof Ufrabon 
for inaiance. tie system of fw prooont mvontwn may bo uood in connection with tho t r tprtfrr of a 
**** m c m 9e 6 cn Hemodiahres, as well as uood tor preparation of replacement fk*c% 

uood <n connoceon mm ^ homofimauon or nomodiaftftraoon. To those stoHod m tho en it mm bo apparent 
m ° f > ** r y ■ * *a prooont in ve nti o n can bo uood in conne cti on with other metfcal proeoduros 

y taeeitam where a Iked auitaWo tor tho froo&nont is obtained from mixing of wotor wm at toast ono 
concern** * powder term, such as. for example, tho production of Hushing fluid tor charting of wounds 
and wm eke. 

'5 



SAOCQROUND OF THE INVENTION 

* hemoAalysw oporaoons. tho Wood of a patient tuffonng from impairod kidnoy function is conduct** 
jo along ono mam of a permeable mombrano in a diafyzer dovce. at tho samo time as diatys* fluid is 
corttjcsed atong tho oppoarte tide of tho samo mombrano. Tho poisons or othor wasto substances that art 
to bo remove d from tho Wood pass with tho help of Effusion from tho Wood of tho patent to tho dialysis 
fked through tho permeable mombrano Normally, a certain amount of fluid, pnmarily wator. is also 
wrth^awn from tho Wood so as to bring about a towonng of tho wight of tho patent. 
» Momodurfttrabon differs from hemodialysis first and foremost in that a mors pormoabio filter mombrano 
'« utiawd. Concequentiy. groator ultrafiltration or withdrawal of fluid from tho Wood is obtained, which 
makes rt nocossary tor a part of tho ultrafiitrato romovod to bo replaced by a replacement flmd 
Hemcftttraoon diftors from homodialysis and homodiafittration m that no dialysis HukJ is utilized on tho 
oppoono sado of tho pormoabio momwano along which tho Wood is conducted instead, with tho help of a 
jo fiHor. a largo ouantrty of ultraftrtrate is withdrawn from tho Wood across tho filter momwano. which has to bo 
replaced at toast partly by a co rre sp on d ing quantity of replacement fluid. 

Oftorent typos of control systems are normally used tor hemodialysis, hemodiafiltratton and hemofii- 
trabon operations, respectively. However , they ail have in common that at least one co n ce ntr ate flu* is 
mood with pure water in order to produce either the dialysis fluid in connection we* temodiaryeis 
js operation s , or the replacement hurts in connection with hemodiafiitratton and hemofiitraeon opor a oo ns 
Normally, the conco nti aio to be mixed with water ts prepared in centraaxed preparation para and is men 
fr ansto r r ad to the point of treatment in targe kegs or other co n ta iner s . Alternatively, the concentrate may be 
prepared direct* on the spot m large tanks or the like before the treatment is to be started Thus, in either 
Mtance. the co n ce n trat e to be used m the medeai treatment is prepared m the form of a solution poor to 
anna f use m connoc Do n mm m e m orhral tre a tment A i m e t i m e o f tr oat m o nii in s co n e em m e aua j uoni n 
men rmxed with water to provide the desired prepared solution for the particular medical tre a t me nt . 

Examples of previously used concentrates, m either powder or liquid form, tor use * preparing such 
poor an concentrate solutions may be found, tor instance, m U.S. Patent No 3.560.380: U.S. Patent No. 
4.404.192. European Patent Specification EP-Bi-0 022 922: European Patent Application EP-Ai-0 034 916 
European Patent Application EP-Ai-0 1 77 614. and PC J PuWication No W065 0343S Funher. U.S. Patent 
No 4 156.034 describes an example of how such concentrate solutions prepared beforehand can be used 
•n the preparation of a solution smtaWe for dialysis operations 

Major prooiems can ansa wun such prior an types I concentrate s lutions prepared prior to their 
utilization «n connecti n with medical procedures due to me lact mat certain concentrates do not always 
remam staoie ano o* oactena-iree •» prepared »n targe ouantn.es oetorenand Poi instance orectO'tation may 
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SUMMARY Of TM6 INVENTION 




tar a medceJ 



to a system which overcomes or rrwrniao ma 
probtem* of me pnor art by providing a syssam ter pnsoanng a fkjid i 
■ tf t>m# of uae by mixing of at least ono co n ca n wat a in | 
t» system of the present rrvenbon indudaa a sourca of wttf such as a i 
lor csraamg a oonearma in powdar term, and a co n cantrata feed circuit ter i 
°* * > " >r fron * * oyrc * 01 wta>r paaawig same through ma 
* powder term i ordar to disaorve tna co n cantrata to produca a co n contrata fluid, and ter than 
fcad to a primary fluid circuit to ba rrtixad wim ma reel of tha 

► of t 



m accordanca with ono aspect o# ma praaant invention, primary or 
provided having ono and communicating with tha sourca of watar for 

• s * axx3 •f* datevormg a praparad solution. Tha co n ca n trata fluid orcurt 
^ cor iducting mo ens which communicataa wim tha sourca of watar and with an miot to 
aum j-^ ma concantrata m powdar form for introduci ng watar from tha sourca of watar into tha 
to proaxa aoon cantrata fluid containing dissolved powdar concantrata and watar. and tmrd fluid 
maans whjtm commurtcates with tha outlet of tha vassal and wim a mixing point in tha first flu* 
tha first and sacond ands tharaof for conducting tha producad co n canwto 
•no tha first fteid conducting means to ba mixed wim watar baing conductad 
to thanjby produca tha praparad solution for delivery to tha second end of the first flud 
car***a*K means. Measuring means are provided m the first fluid conducting means downstream of tha 
mtBn 0 ">aasunng tha composition of preoared solution obtained by mixing of the producad 

* conce rns** f**d and water being conductad through the first fluid conducting means, and flow regulating 
means are provided m me third fluid conducting means wn>ch is responsive to the measuring maans for 
co n tio Bj ng ma flow of concentrate fluid from the vessel 

m accordance with another aspect of the present invention, the system also includes a source of 
second concentrate fluid, and fourth fluid conducting means having a first and communicating wim the 

* of sacond concentrate ftmd and a second end communicating wim primary or first flu* conducing 
meemaia sacond muong point intermediate the first and sacond ands thereof ter introducing tha eeconq 
corxanua ta *»d "to tha pnmary Amd conducting meana to ba mixed with flu* baing conductad 
marethmugh to produca the prepared solution downstream of tha first and second mixing points, the 
prepared solution thus baing composed of first concantrata fluid producad by conducting 

<° aovca of water into me vessel containing me con c antnrate in powder term and sacond 

from me sourca maroof. bom of which are mixed wim watar withdrawn from the source of watar through ma 
primary fkad conducing means. 

In accordance with a still further aspect of tha present invention, tha system mctedas first and second 
******* aacn conta*mg a concantrata m powder form, me two concentrates baing different from one 
^ — anomar The two vessels are ada pted to be connected m the concentrate flujfl orcurt through tha usa of first 
and second connection means. The first connection means is provided at a first location m ma co n cent rate 
flu* orcurt ter connecting the first vessel to the concentrate fluid orcurt so as to mtroouca find containing 
water from me source of water into the first vessel to dissolve the first concentrate therein and to witnoYew 
the assotved first concentrate therefrom, and the second connection means is provide d at a sacond 
location m me concantrata fluid circuit lor connecting me sacond vessel to ma concentrate Amd orcurt so as 
to introduce fluid containing water from the source of water »nto the second vessel to dissolve the sacond 
concentrate and to withdraw tiuid containing the diss ived second concentrate from the secono vessel The 
t»rst ana sec no connection means are different from one anotn r so that me first vessel ■* only 
connectapie Dy tn first connection means to the concentrate fluid circuit at the first location anq the 
second vessel »s only connectaoie by the second connection means to me concentrate fluid circuit at the 
secono location Conveniently .n accordance *»«tn a preferred emoodiment the first and secono connection 
-*ean« remorse »»'st ano serono *>o>oers wun !ne first no»oe» oemg cont.gurec to oniy no»o a vesse* navmg 
•*e :z*>' 2uraror y t n e vrr /esse a»'0 me seco^r noioe' oe>n<; conngjratec rr om.- no»c a -esse 1 nav.n<; 
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Of 9* i 

of mo present mventon. me vmih c o wa ong me concentrate m 
an *m m me ioo mereof and an ouoet at the doctor* mereof. with mo being 




« ma concenrao tad orcut so mat wear withdrawn from 9* sourca of waur « tfwodueod 
oi ma ^ox to p roduce a co n ce ntr ate tad comammg dissolved powder concern* ate. ^totw 
co rVL * ,llt '* w ^ * *"mdrewn from ma bottom of ma vtttK and conductad to ma pnmsry 
*a* e«*cong mMnt to oa mixed wim warn being conductad martmrough to produca mo prepared 

is conductad mrougn ma vessel from ma top maraof to ma bottom mono* to 
provide a nxatrvery constant co n ce n trati on level of dissolved powder co n ca nt rat 
'0 bemg «vt)(kx«3 *no ma pnmary tad conducting means. 

f***" * *• present invention, tha solution or tad for ma metfeal treatment cm thus ba 
• ma com o f yow on t and Is uOaanttaWy at or jm pnor to treatment bogmrwvj Such a 
lance wtm ma praaant mvanoon mus avoids ma n e cessi ty of preparing targe Quantities of 
form, which would otherwise result in soma of ma concomitant problems 
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K 




ThoMaont rffvormon can ba mora fu»y appreciated with reference to tha following dotaiiad description. 
•h*ch rafars to tha attached drawings m which: 

*° s 1-4 illustrate four alternative embodiments of the system m accordance with me present 

•nnvenoon for preparing a fluid for a medical procedure by mixing of a concentrate in powder form with 

FK3. 5 iHusraes a further alternative arrangement for the system of the present invention in which the 
tad is prepared sarong with one concentrate in powder form and a secc -1 concentrate in liquid form 

FK3. 6 illustrates a still further arrangement for the system in accordance with the present invention 
wn<h again utilises a concentrate in powder form and a concentrate in liquid form, the system of FIG. 6 
being particularly adapted for use m connection with a hemodiaiysis-type of treatment. 

FK5 7 illustrates a cartridge intended to be used m any of the alternative system arrangements 
sno«m m FIGS 1-6. the cartridge oeing shown mounted m a holder therefor. 

FIG. 8 illustrates a still furtner arrangement for me system m accordance with me present invention m 
wnicn two different concentrates m powder form are utilized m connection with a further concentrate »n 
»»ou»d tomi tor preparing a fluid for a medical procedure 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring now to the drawings, wherein like reference characters represant like elements, there t 
shown various alternative arrangements for systems m accordance with me present invention for preoanng 
a tao tor a medical procedure by mixing of at least one concentrate m powder form with water Aa the 
system of me present invention is intended, in particular, for the preparation of dialysis tads for 
hemodialysis operations, the system will o# descnbed maanty with reference to such an operation. However, 
•t will oe appreciated by those skilled m the art mat. with minor modifications, the system of the present 
invention may also be used for me preparation of replacement tads used m connection with hemofittratiorr 
and/or nemodiaftitration operations as wen SbU further, to those gulled m me art, it will be apparent mat me 
system .n accordance wim me present invention can also be used m connection with other medicai 
treatments or procedures 

m connection with hemodialysis operations, the dialysis fluid m accordance witn the present invention 
(as wen as replacement fluids lor nemooiafiitration and hemofiitration operations > typically may comprise a 
Purified solution containing Oicaroonate sucn as sodium bicarbonate together with salt compound sucn as 
sodium cnionoe or. optionally omer alkali or other alkali earth chlorides With such dialysis solutions 
containing o«caroonate mere ■$ a ns* oi orecioitanon o< th Oicaroonat particularly m sucn instances 
wnere me dialysis Muid witn oicaroonate «$ oreoared at central processing plants or m large Quantities at a 
treatment racH*ty The system m accordance witn me present .nvennon minimizes sucn orooiems ot 
cectD'tat'On ano ms* c ! oac:er:a g'0*m Dy oreoanng me HuiO ic meaicai treatment oy m»*m<; ot at ieas: 

: D^renrate .n Do^oe* '?'~ *a!e» iuostanuan. at me time o» treatment 

^ •z" ^* •: PiG * '^fr'-r r snc*- j-i* ar'argement »o» "ne s.sie~ -n acrcoance *ne c ese— 



I 
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>• provided • primary flmd concur or AjCI t •ftacft ortpnam Iron* • swtttt* tourcv 
• kOMd W<W 2 A».$ known, m* bQuK) mrvor 2 wUm an mm i S tor -WWuOon 
wmm. tor MamcM. from a ravarw oamoan urw. Tha mam conduit i « provKiad mm a 
throwing macnan.«m or oavic* 3. a ixwwi gauga 4. a pump S and a oaaaraiing davca 6 Tha daaaraaon 
y* 1 ***** * P"*** -*» *• •* ounat ie. TM MM may bi n «w eommuncaMn mm ma 
■moapnara. Out. preferably. •> m eommumcabon mm a (feacnarga via a auction pump (not tnown). Tha 
i •ndudaa an outfet 1 7 (or ma praparad solution oetamad m ma mannar daacribad mora fully 
17 »• tna praparad solution may. lor pump*. Pa passad tfncfly to pna mm of a 

caaryiei unit 

Tno arrangement thus fir dwcnM. including the co mp onent s thereof, is wlHmown m pnor an 
sy»ms tor "w ig of purified «i»r with a previously pnpirM kqu* concantrata to pr^vs a flu* for a 
["•*eaJ procedure or treatment TypcaHy. m such prior art systems, tha proviouary prepared toQwd 
concamrma <s introduced >nto tha mam conduit leacftng from tha raaarvotr at a point upatraam of tha pump 
marem so mat tha pump m» draw liquid concarttrata from its source Th*. for example, is shown m tha 

'* ty ^ U S "° ' 4 IS8 ; 034 - * "corporated *Y raference. 

in acoordanca with tha praaant mvenixvv tha systam also includes a concantrata fluid orcutt which, for 
•sample, may ba compnsed of a fluid conduit or duct 8 which orgmates at ona and from tha uqumJ rasarvoir 
*suchas by maans of a suction nozzle 9 which has been inaartad theremto. Tha othar and of tha 
concantrata flu* duct 8 ,oms tha m*n flu* line 1 at a mrxtng point 7 which is intarmadista tha rasarvoir 2 

20 and tha outiat and 17 of tha main boat. Tha concantrata fluid conduit 8 inctuow 

lOwhK* contains a concantrat ii m powdar form arrangad batwaan two parte* filters 12. In oparabon. a 
portion of tha water in tha rasarvoir 2 is drawn off through tha concantrata flu* Circuit 8 and is introducad 
■nto ma top of tha column or vassal 10 to ba conducted downwardly toward tha bottom thereof. The 
concetrata hne 8 and column 10 are suitably dimensioned in such a manner that as tha water drawn into the 

» concantrata fimd circuit 8 is conducted downwardly through the column 10. a substantially saturated 
solution of the powdar concentrate .n water is obtained, to thus produce a concentrate fluid which <s then 
conducted from the column 10 and introducad mto the main line 1 at mixing point 7 m this regard, a How 
regulating device 13 is provided in the portion of the co n ce ntra te flmd conduit 8 intermediate tha column 10 
and mixing point 7 for controlling me flow of the produced concentrate solution from the column 10 into the 

x main line I. A conductivity meter or other measunng device 14 is provided m the main line 1 downstream 
of the mixing point 7 for mormon ng the composition of the prepared solution and for then controlling the 
flow regulating device 13 m this manner, it is possible to accurately control the ultimate mixture of 
produced fluid concentrate with the water being conducted from the reservoir 2 through me mam hne i. 
even if me concentrate m powder form were to dissolve to different extents or degrees of saturation by 

js virtue of the water being conducted through me concentrate fluid circuit 8. instead of a conductivity 
measurement, the measuring device 14 could measure a different property or parameter, such as 
temperature. pH. or even some other parameter. 

The flow regulating device 13 may conveniently comprise a simple adjustable throttling device as 
shown m FIG. 1. This is advantageous m that it results m a simple overall design for the systam since a 

«o single pump 5 can ba employed for withdrawing water from the reservoir for both tha main flow through hne 
1 **** production of the concentrate fluid m flmd conduit a Specifically, by arranging tha pump 5 for the 
suction of water m the main hne 1 downstream of tha mixing pomt 7. the pump 5 serves to withdraw water 
r# * #rvo,f * parity through me main hne 1. and partly indirectly form the same sourca via me 
concentrate fl md circuit 8 Fumter. wqn the throttling device 3 provided m the mam line 1 between tn 

«s rorrs * water a/vj the m,xing pomt 7. and the deaerator device 6 .s located .n the mam duct downstream 
of the pump 5. as shown m FIG. I. the same pump 5 can also ba used for deaeranon of tha prepared fluid 
For the preparation of dialysis fluid, the pump 5 is operative to handle flow rates up to at least 500 mimm. 
and more preferably, up to approximately 1.000 mi/mm. m the mam hne 1 downstream of mixing point 7 
whereas me flow regulating means 13 is operative to handle flow rates up to approximately 40 ml mm .no 

sc m any event at least 30 mi m.n at flow rates of aooroumateiy 1.000 ml mm m me mam hne 

The system sno*n .n FIG 2 operates m pnnooie m me same mann i as mat according to FiG i 
Thus, me same reference numeral* nave oeen utih* d to c rrespondmg comoon nts as *ere useo * tn 
• esoect to the emoooiment $no*m m FIG i To me extent that any o* the comoonents nave oeen modii-e i 
sucn components nave oeen moicaieo tmougn tne use o» the lette* "a* ane* tne reference numeral 

« The System $no*n ,n FlG 2 Oitteres from mat accorOmg to FIG I mainly tnrougn me emoiov^eni a 

->,..ng Dumc t3 d d5 ine „ 0w reguiai.ng oev.ce -n oiace of m e tnrotue 3evce O e^o«ovec .n tne 
^ ooa,ne °' y ' lr .onnect.on r? nas oee- »ouno acorocr.au !: ai«: S'Cv.oe 3 scer a- 3eae-ar;- 
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i at or near ma too * me powder concantrata column or vaeaaj 10. A suction Kna or duct 
at one and to me want if « a* other mdiotM cc n cww condutf 8 at a pom i 
pump 13a. The suction Una it also includes a hyovopnobc Mar 20 thara* * m* 

« pro**ad appropriately in (ha wnon kna 19 through tha a* of ma pump He when 
saar aaon o f me system. eapeoaJry durmg start-up. Whan tha column 10 has baan ratty 
M drawn **o the Kna i 9 wifl ba WocMd or stoppad upon raachmg tha hydrophob e filter 
20 and. ffu. w**d ail only ba withdr a w n from tha column 10 via tha con camrs ta eondurt 8. Should any 
new ajr or o0v gas ba termed m tha cofcmn 10 dunng operation, this normally woutf namam m tha 
pan of tha column to. meratara. win not dtturb any subsequent maaauramant Of courao. tha 
•ccordng to RO. 2 may also aidudo maans (not shown) for tha doaeraedn of ma main stream 
onduoad trough ate pnmary or mam kna 1. 
Tha eyeaem acc ording to RQ. 3 also co rra sp ond s in prmopia to mat ftuatrsted in FIGS. 1 and 2 and. 
• sama raJaranca numarais hava baan used with ra a pa ct to ma sama componants. Modified 
components hava baan ndcaaad through tha usa of tha eddrbonei lattar *b*. Tha systam of FKJ. 3 dHfars 
*om mat of fUL 2«*m ma d aaarabon or sucoon ana 19 has baan rapiacad witn a daaarabon Kna t9b 
** ***** *** ft hygpphotec fiber 20 arnngad tharam togaihar with an ad mstabia throttle davica 21. Also, 
•i corwaat to m e da ea na on ina 10 shown m FK3.. ma Kna 10b doas not opan o>actry into tha concentrate 
t. but ramar. com rnuncatas with tha mam Kna i immediately upstream of tha pump 5 and 
of tha throtta davica 3. m ordar that tha hy dro phobic ftltar 20 should not ba subjected to tha 
ao snara mo*** daaarabon prassura during normal operation, ma throttle device 21 preferably is adaptad so 
mailt « capable of bamg d oss d oompiataty whan daaarabon of tha column 10 has baan completed. 

PK5. 4 show* a further alternative ar r an ga m ant tor ma concent rat e powdar column 10 and suction duct 
10. In tha arrangamant tha hydrophobic ftltar 20 has baan rapiacad by or alternatively usad in combination 
^ wm. an aapanarva body or matanai 22 providad within tha housing therefor, dastgnatad by tha rafaranca 

/T » cnaracser 20c. wtach ta adaptad to expand upon watar bamg drawn into tha housing 20c to thus dose off 

- Mmar flow marathrough. Thus, with this arrangement, tha Kna 19 is effectively ctosad after compiata 

daa a rabon by tt>mm of ma expansion of tha body 22. 

Thus, it wis be appraoatad that in accordance wim tha embodiments of tha systam shown in FIGS. 2. 3 
Hi and 4. a asparata venting a rrangamant is provided m tha column to. More particularly, the column 10 <s 

«J x providad with a separate vent opening 18 which preferably is arranged at or near tha highest point of me 

CQ column 10. Daaarabon of the system ts further facilitated through tha aid of a suction Una 19 originating 

^* from the vent opening 18 m the column and preferably provided with a hydrophobic filter or other shut-off 

—J oevca for the fluid. In this manner, any irregular discharge during normal operation of fluid concentrate 

^ through the suction bna 19 is prevented, Further, the suction duct 19 connected to the vent opening 18 m 

> » tha column 10 can communicate either with me concentrate conduit 8 or directly with the main line i m 

^ each matanca. such communication should take place appropriately just upstream of the suction pump 13a 

I or 5 mailed m tha respective conduit 8 or i. 

£0 Further, m accordance with ma preferred embodiments of the present invention, it is to ba noted that 

111 wear is fftroducad mso the concantrata powder column 10 at ma top of the column 10 and conductad 

m «° q pwow a r d ly to tha bottom thereof This »s preferably in order to maintain and provide a relatively constant 

•aval of dissorvad powder concantrata mto tha pnmary ftmd Una 1. Howaver. it should also be 
that watar w i thdr a wn into the concantrata fluid Kna 8 could ba conductad through the powder 
column 10 from the bottom toward the top. bom m connection wim normal operation as wall as m 
connection wrth mmeJ pnmmg of the system 
«» Son further, it should be appreciated that ma primary ftmd line 1 and concantrata flutd Kna 8 could bom 

ba connected d»acPy to a source of w at ar suc h as a t ap w ate r s yst a m . for e xam p l e , b y m e a n s of a T 

coupling, instead of to a reservoir which is supplied wim water. Furthermore, it should also be appreciated 
that the pnmary flu* kne i and concentrate flmd bna 8 could ba connected to different sources of water, 
although it *s preferable mat they bom be connected to a common source of water such as reservoir 2 as 
so shown m FIGS 1*4 

in cerum instances me solution fo* a medical procedure or treatment is to be prepared from more man 
one concentrate sucn as lor example me dialysis solution disclosed m the aforementioned European 
patent specification 6P-Bi«0 022 922 in sucn situations m accordanc with the present invention me more 
staoie concemrat may oe provided »n a i»ouid form and the > ss staoie concentrate or concentrates 
i: provioeo >n oowoe' lorrn in ims regaro F'G 5 »nustrates a mooilieo system in accoroance *im me present 
ovent'O' 1 'O' oreoarmg a soiotio r » to» a mea'cai oroceoure or ueatm nr m wnicn me soiui»o r «s oreoarer 
r^e ronce^uaie = r oo^oe' to'^ anc one ro^centcate *n iiouic to'm Aoair n PiG 5 tne sa^e 
' •• ■=■'":-: :"»a- zz'.e't ^ave oeer jsec as *■ n*. e^a'^^^ •»^uf?f z-u' acsec z oe ,r, Q ^sr." 
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to omgnat mooted co mpono nta . 

* accordance with me modmed eyitem mown * FIG. 5. a surtab* raaarvcw a « provided from wr*c* 
**d lor preparing a eoMwn it conduced, on ma one hand, via a m*n or pnmvy conduct t vtd. on ma 
other hand, mrough a concentrate ocurt or conduit SO co n tammg a powder c on contra a column tOd than**. 
The concanuaa condurt id commumcates wim ma mam conduit i at a mmng point 7. Moans for regulating 
ma flow of \*o m ma mam conduit i and for daaaraoon. respectrvery. have been macated by a smgfta 
n>ca n 9 > < "w^ed 3d. 5d. 6d. A conductivity matar or other maaaunng dev<e * ponded * ma m*n 
conduit 1. as mo>catod by ma reference numarai I4d. Tha conductivity matar or oMr maasunng device 
14d * adapiad to control a flow regulating device 13d providad m tha co n cantrata condurt 8d downefrewn 
of ma pow der con ca r mat a column i0d if tha flow regulating devce 13d compnaee a toon*, eucn mrotoa 
13 mo wn m FIG. 1. tha throttle device 3d should Da tocatad upatream of ma muong pomt 7. ft w* thus be 
****** ** 'oronomg deacnpoon of tha systam according to FIG. S euOewartnj c omj ap on da wim 
ma syasams described hereinabove wim reference to FIGS. 1-4. m ma systam of FKI1 however, a aacond 
miang pant 23 is providad downstraam of tha conductivity matar I4d. At minnfl pant 23. a aacond 
concon uaia fMd is introduced into tha main duct via a aacond co n cantrata condurt or duct 24 which 
ccmmuiicssas wim a sourca of aacond co n ca nt rata 25. wn»ch. m mis inatanca. m m a iqu* form. Tha flow 
of concern* through tha aacond conce ntrate duet 24 is regulated wim tha art of a conductivity matar or 
omar moaajnng device 26 providad in tha main condurt t and when controls a flow regulating device«27 
providad m ma aacond concantrata dua 24 For ultimata momtonng of tha praparad KXuton. a pH matar 28 
™*7 Q4 msattad m ma mam conduit i If conductivity. pM. temperature, or any othar pa/amatar utilized for 
controihng tha flow of concantratas through mair raspactiva conduits 8d. 24 do not agraa or correspond with 
ma daairad vaiua. ma praparad fiw.d is passad via a bypass valve 29 directly to a discharge (not shown). If. 
on tha omar hand, all of tna parameters ara correct or m accordance wim .their desired values, ma prepared 
soJuaon is pasaed via verve 30 to the actual pant of treatment for example, a dialyxar. 

Thus. * mu ce appreciated mat if two concentratets are to be conducted to tha mam duct i at two 
separate mixing points 7. 23 in the main conduit 1 for mixing wim the fluid being cond u cted through the 
man conduit 1. conductivity meters or other maasunng devices I4d. 26 for accuse monrtonng of the 
composition of me prepared solution upstream as well as down stream of the second mixing point 23 may 
appropriately be arranged m me mam duct t and. m particular, arranged downstream of the respective 
mixing point 7 wim which me concentrate conduit 8d communicates. 

FIG. 6 shows a still further modified system m accordance wim the pnnoples of the present invention 
wntcn is particularly intended for use m connection with preparation of a dialysis fruwj for use m connection 
wim a hemodialysis operation. Once again, the same rater ence characters have been used to designate like 
components, wim the added character *e* being included wim respect to mooted co m p onents. The 
system shown m FIG. 6 is similar to that m accordance wim FIG. S in mat it is used to prepare a solution 
from two different concentrates, one in liquid form and one in powder form. The systam of FIG. 6 differs 
from FK3. 5. however, wim respect to the location the concentrate fluids obtained from the bQmd and 
powder sources are introduced into the main dua or conduit 1. 

m accordance wim the system of FIG. 6. water for use m prepanng the dialysis nurt is introduced to a 
heaang vessel or reservoir 2 for heating the water to the desired temperature. From me heating vessel or 
reservoir 2. the mam part of the water used in prepanng me dialysis flu* is conducted from me reservoir 2 
through a mam or primary condurt i in me mam conduit 1. the flow is degased by mem of a throttle 3e 
and. a pump Se and a deaarator 6e. shown together m FIG. 6 as a single roctvigfr. A liquid conce nt r at e 
bne or duct 24e communicates wim me main conduit t at a mixing com 23e downseevn of the throttle 3a 
and me rectangle Se. 6e The concentrate duct 24e includes a concentrate pump 27a merem when pumps 
a hQ m d co neene at a from a l iquid co n c ent rat e e entamer 2S a Th e co n ducti vi ty " Of m e m i xtur e a ft e r 
introduction of the kqmd concentrate >s measured m me mam conduit 1 by means of a conductivity m tar 
26e which controls the pump 27e. 

A smaller portion of me water m me reservoir 2 •$ ted through a concentrate fhxd crtuit comprised of a 
concentrate conduit 8e A column or vessel i0 containing a concentrate m powder torm is provided »n me 
concentrate conduit 8e so mat. as wim me omer em comments discussed hereinabove, me smaller portion 
ot water withdrawn irom me reservoir 2 is ted mrougn me column 10 from the too toward me bottom 
mereol and from mere mrougn a c mmuanon o» me cone nuate conouit 6e to a concentrate pump i3e 
P»om tne oumo i3e me concentrate fluid ootamec irom me vess i 10 ■$ m n conducted tc me mam 
concu«t t ai a mmng oo«nt 7e wnere «i is mmeo w»m tne mam flow of water Irom me r servos 2 wntcn 
^:-uoes tne i»ouio concentrate me'e»n Tne conoucuvity »s tnereafte? measurec >yr<t aga^ ji^z-ng me 
rr^c^rrtvt-. n^ete- i4e *n-ci tontr/ji* ;ne oumc ^3e -n me roncemraie conaua 8e 

-it jugate -ic^-ro* y O'eoa'ec «c«j; -rn a oh ~*ete» 28e arc a mir^ ::*».ouC? v. ^e'r- 3'e 
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•n the mem contort i downstream of me second mixing pant 7e. out ufjitiosm of a bypass 
and a maw *wve 30a through when ma system may be connected to a tfaryzer iff ma 
* ma mam conduit i from ma conductivity matars 26a. 14a. 3le en*vme p« 
are not m accord wrta ma desired values, ma mam verve 30a rs ctoead and verva 29a opened. 
Por m*s purpose, ma conductivity matars 26a. t4a. 3ia and pH matar 28a ere afl ^ aa ovofeng 
26a and 30a. Although ma vanoua matara for maaaurmg ma properties of ma M bamg casductod 
f**? 1 m * m conduit i preferably control ma vaivaa 29a and 30a. it will also be attrtrattfl Mt it is 
poasb* instead to control ona or mora of ma pumps 5a. 13a and 27a to stop ma conduction of fkwd 
mrougn ma vanoua eondurts. 

^ha syaasm shown m RG. 6 also include* maana for mmal pnrnmg ol ma syttam and. in perteeU. . ma 
column, as we« aa maana for dismfecbon or stonizstkm of ma systam Mora 
swnsfream of ma powder concantrata column 10, thara ia provided a bypass or pmng tine 
to ma concantrata contort 6a and ma mam conduit 1 downstream of ma mrotna 3a and 
ma pumerdaaraasor ractangla Sg. 6g. A valva 32 is provided at ma point mat ma praang lina 
* concantrata conduit 8a. Whan ma syttam, aspaoally ma dry column 10. m to oa 
from ma heafcng vessel or raaarvoir 2. tha van* 32 is opanad together with a 
33. bom controwed by a prassura switch or button 34. Tha two vaivaa 32. 33 eta *m opan 
*» P*™ 3S whara ma bypass lina jons ma concantrata conduit 8a . Thereafter, ma two 
***** 32. 33 ara dosed and tha watar. which is now a co n cantrata fluid contacting dissoivsd powdar 
30 concantrata therein, may conanue through ma concantrata conduit 8a to ma pump I3e An aflustabie 
mrotning o+oc* 4i may also ba providad in tha pnmrng kne 66 in parailai to ma valva 33. This arrej^ement 
thus faobtatas initial daara&on of tha systam by virtue of air bamg drawn from ma vassal and inaoducad 
mto ma mmntorm i upatraam of tha dearator 6a. 

For diamfacDonor stentizaDon of ma systam. ma powdar concantrata vassal or column 10 is ismovad 
» from ma concantrata fluid circuit 8a. and ma ands of tha concentration conduit 8a normally connected to 
w ma vassal 10 ara instead connactad to connect io n points 36 and 37. respectively, of separata stetfzaaon 

Ql tor>ou?ts or lines 40 and 42. The liquid concentrate container 2Se is ais removed, and the co n e so w duct 

/"s 24 * connected to a connection point 38a in fluid communication with the stenkzaDon lina 42. Furthermore. 

tha start pent 39 of the concentrate conduit 8a. normally connactad to tha heating vessel or reservoir 2. is 
W » instead connected to a source of disinfection liquid (not shown), in this marvm. disinfection bqutf is fed 

ID through the starting branch of the concentrate conduit 6a to the connection point 36 where it is conducted 

-J mrougn the stenbzstibn line 40 to the valve 32. From valve 32. the disinfection liquid is conducted either 

GQ mrougn me valve 33 or through the parallel valve 41. m the nature of an adjustable throttling device, to me 

« main conduit i From the main conduit 1, the disinfection liquid men passes through ma throttle dance 3e. 

-J n pumo Se and deaarator 6a until it reaches the muting point 23e At mixing point 23a. one pan of the 

disinfection bqmd is conducted through me concentrae lane 24e via pump 27a. which has new been 
2> reversed. The concantrata hne 24e. now connected to connection point 38a in the sterilization conduit 42. 

<U serves to conduct me disinfection liquid through Hne 42 to the point 37 which is attached to me lower part 

!» of tha concantrata conduit 8a. From there, the disinfection liquid continues through the concentration 

03) 40 conduit 8a via pump 13a and back to the main conduit t. where it meats the rest of the flow of diertecnon 

I HI *Ou*d bamg conducted through me mam conduit 1 from the mixing point 23a The disinfection bevd then 

m continues through the mam conduit 1 to the end valve 30e 

it will thus be appreciated that me various conduits, deeerabon of de-gasmg devices, pumps ana meters 
of me system, which ara all reusable, can easily be disinfected or sterilized for subsequent seetment 
«s operations. This is accomplished simply py removing the sources of concentrate. wf*cn are pneraiiy 

da m ne d so as t o contain a Quant it y o f concantrata sonaoia fo i one tr M r mmut epe71Pgri W URF . wr 

connecting me concentrate conduits or Unas 8a. 24a normally connected to the concentrate sources 10. 25e 
to additional disinfectant lines 40. 42 and to a source of disinfection or stenHzmg fluid The actional 
disinfectant conduits 40. 42 are suitably arranged and connaaed to the remaining components of m 
50 system to insure mat disinfection solution is conducted throughout ail of the reusable components, namely 
me conouit lines i. 8e. 24e me various meters 14a 26e. 28e. 3te. and de-gasmg and deaeration devices 
ana pumps 3e. 5e. 6e. I3e. 27e 

Purmer m accord nee with tne present invention me oowd i concentrate columns or vessels tOutiiued 
n tne vanous emoodiments oescnoeo ner maoove may conveniently oe m m form of a sei»-conta»nea 
ranr.oge contam.ng a Quannty o» oo*oer concenirate merem suitaoie »o» one treatment oroceou'e 
:anr.oge oe.ng totally cioseo ana :>rov.aea *ntn oenetrao»e memoranes at ts jooer miet anc -is io«e- oune* 
*~ a^e acaotec tc oe oene-ratec d. sunaote con^ect-on nev-ces *o» tne ef*3t o« me :onau-* * w e z 
:■*■.-?—! are - " c - • 8 o» 3r :• 9e a,c : ^-etcao-?.. :a'r r »3;e s ^«e'^a»»-, sre'^e Sjc- 2* r. *.a-. ^7 
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tsooMd to ifrtton sucti as gamma reftaaon Fig. 7 shows such a cartridge tOf. u u i howar 
43 therefor w*cft ca apooatfy constructed to accomodate a cartridge of a particular configuraton. 
rf> FK*. 7. the cartndga column iQf compneee a ttosad nam 
62. S4 at « upoar «*at and and rts low ouoet and. resp ectivel y 
rs p r owoad a supply of powder c on cm raie of sufficient Quantity so as to be suitable for a 

For *tstence. m co nnection with preparation of a dialysis fluid or sot/toon, me c on ca r wata m 
form may conrst of aodium bearbonate materia and tna Quantity thereof containad in tna cartndga 
would oa on tna ordar of magnrtuda of 400-000 grama and. mora preferably, appr oxim ator 600 grama. 
Also, tna cornanta of tna cermdge i0f ara prafaraory stenkzed. such aa by maana of gamma negation. 

Further, m ordar to obtaw an s*en flow of flud through tha powder co n confreto vessel or column i0f 
and. thus, a uniform soiubon of tha powder in tha fluid, it has been found that tharo ia a prefer a ble m*mmum 
parte* sue tor ma powdar concentrate . For many materials, and eepeoalry bcarbonata rriateneia. it has 
found that ma perbcies of powdar should ba of a sua of at laaat 100 microns ( u K and pra f ar a ory 
'SO mcrons ( u K A minor Mending m of amaliar partictas may. however, bo acc apt ab la. m this 
a surtaote mature, for example, may ba eompnaad of powdar pamcias having a sua of I 
130 and 500 mcrons ( u ). 

Tha ca rtndga lOf ia adaptad to ba moumad m a holder 43 provided with a pair of uppar 
swv^ng arms 44 and 45 mountad on a suitabla support structura 60. Tha arms 44. 45 ara provided w*h 
sp*e c onnector s 46 and 47. ro ap octve f y. which ara intandad to panatrata tha me mb r anes 62. 64 at ma 
uppar m*i and tha tower outlet of tha dosed cartndga vessel tOf. m this rogards. tha uppar inlet and lowar 
outlet of tha cermdge i0f ara aach providad with an outwardly protruding mppie having tha panatraota 
me m branes 62. 64 therein, which nippias ere adaptad to ba recerveo ir. suitabla recesses m tha arms 44. 
45 so mat tha and of tha spike connactors 46. 47 may pan atrata sama whan tha arms 44. 45 ara swung 
tfito essentially horizontal positions to hold tha cartndga i0f. In this ragards. tha spacing between tha arms 
44. 45 is such as to correspond to tha height of tha cartndga 101 Tha uppar or mlat spika 46 is intended to 
be connected to the conduit in the concentrate fluid circuit 6e which is upstream of tha cartndga 10 aa 
shown m RG 6. whereas tha outlet spike 47 is intended to be attached id tha concentrate conduit when ts 
downstream of the ce/tndge 10 in the fluid concentrate circuit 8e It will thus be appreciated that connection 
of the cartridge i0f m the circuit 8e is accomplished relatively easily by moving the arms 44. 45 apart, 
posrbonmg the cartridge 101 therebetwee n and then moving the arms 44. 45 into horizontal, parallel, 
posmons so that tha spikes 46. 47 penetrate the membranes 62. 64 

When the system m accordance with the present invention is to be stenhzed or disinfected, it w* be 
appreciated with reference to FIG. 7 mat it is a relatively simple operation to remove the cartndga lOf and 
to connect the spike 46 to amppie 46 and the spike 47 to a nipple 49 mounted on the support structure 60 
for the cartridge lOf. The nippies 46 and 49 correspond to me connection points 36 and 37. respectively, 
wncn are schematically shown m FIG. 6. 

When an accurate regulation of a plurality of substances which are to be included m a prepared sokitwn 
for a medical treatment is desired, two or more columns or other vessels 10 of powder concentrates of 
different types may be arranged m the concentrate fluid orcurt 6. for example, one column for each of a* 
principal substances to be included in or mixed with the water for preparation of the prepared aofcjbon. m 
tms instance, each of the columns 10 for the respective powder co n centrates may be of 
configuration, such as. distinct with regard to shape, the manner of oonnecbon or aome other 
so that each column or other vessel 10 of powder concentrate wmch is to be connected to the system may^ 
only be connected at the correct point or location within the system" 



a dujtwct 
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Conveniently, this may be accomplished trough the use of different size cartridges i0f 
holders 43 of the type shown in FIG 7 m when me spacing between me arms 44. 45 »s different for me 
respective, different size cartridges tOf containing powder concentrates 

For instance FIG 6 schematically snows a sun further arrangement for a system m accordance with the 
present invention m wmch two different substances m the form of powder concentrates, as we« as a boutf 
concentrate are used m preparing a solution for a medical treatment Again, the same reference cnaracters 
are used «n F»G 6. but with me addition of me cnaract r "g" thereafter to mdicat modified components 
More soeolicany me sysiem of FIG 6 i$ particularly us fui m connection w.tn or per.ng a dialysis fiu.o for 
a o.awsis operation wmch includes two columns or vessels of powder material, on including a ^carbonate 
mater.a: ano one .nctuomg a salt solution, sucn as sodium cmonde as w « as a i»Ouid concentrate sue* as 
acid 

az ran oes* oe see* -n PiG 8 me two columns i0g anc i0: containing oo*oe' :o^ce^uate a»e 
• ;»^ <«?u-co n ia»nec car:' dges sir^ia? to mat s^o*^ ,p| PiG ? e»cec mat a f p 
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«g w vm Men ».a rocwo a pomon of tho *at* «fwad from tho hoaDng wmi or nurw 2 Tho wotor 
ra-n from mo <w^ 2 through no concorwato flirt ercurt 89 flow* through tho woacovo 
toy one log. to mut producod two concomrato flwda. ooen cornpnsod of po-oar concontrata 



Wmm m a lso withdrawn from me heating vmsiI or rttrvotr 2 through a mem kne t. The co n ct nt mt 
~^ri f ? m ^J!!! 0 VW# * 1 ,0 * ^ 10 0» M ^ tomememfcne 1 at two drfterent muong 
. * r9 *? c * y «* *«" *• "**"9 poms 23g. 7g bemg nomd from on* another and with 

• CP^i c^m« «r ^Prov*ed thereoet^^ 

~ J * • ^ 51 w*ch may t># control m tucti a manrw mat a 

vi^ «a«stt«d in a dnp count* 52. The co n co n uat o from the drip count* 52 is conduct* to tho 
io of condu* t «t a mixing point 23g. Ai a pom $4 intermediate the mixing points 53 and 23g. a 
contfccbvity motor of pr+motor (not shown) may bo provided. However, such a motor is not 
•ry if mo pump 51 for mo aod is controlled precisely 

r* ft HZ f ? TSmr * m( *** ***** ,hown " m ' 8 ***** * ** ttMrtiatty to mo systom according to FK5. 

, ** C * i>UW ( l 01 ** "^Ac**** tor accommodating two diffortnt sua powdar concontrata 
V** ^ * rt ° wn 10 00 * a concontrata fluid ©rout 8g includes two parallel branch 



*L ^ ^ tOg. being arrangod in ono branch Una eg., and tho omor cartndgo 

log, airaa ^j »n m o omor brach line 8gy Convenient*, a hoidor such as holder 43 shown m FIG. 7 but 
s*ed to accomodate cartndgo tOg. can bo usod to hold cartridge lOg. in position in branch (in* 6g.. 
•horoos a targar suod hoidor can bo usa to how carthdo lOg, m branch Nno 8q, m this way. only cartnde 
i^can bo positionod m tine 8g. and only cartndga lOg, poaitionod m hna 8g» This thus providas a 
doyoo of protection against improperly connoctmg tho cartridges lOg,. tOg, to the system. Of course, 
drfforem connection means, such as different manners of connecting the conduits to the cartridges lOg. 
lOg,. particular shapes for the cartridges and holders therefor, or other spec* configurations, could be 
usod tor«T»unng that me cartridges can be connected to the system only at the correct locations. 

Branch bne 8g. includes a pump I3g therein downstream of cartndgo tOg. for conducting concentrate 
fluid produced m cartridge lOg. to me main conduit 1 at mixing point 7g. whereas brand line 8g, includes a 
pump 27g therein downstream of cartridge tOg, for conducting concentrate fluid produced m cartridge lOg, 
to me main conduit i at mixing point 23g. A separate pnrmng tine 66g is also provided, connected to each 
of me branch lines 8g.. 8g, via means of valves 32g.. 32g, downstream of the resoectrve cartridges lOg.. 
lOg, and communicating with mainline i intermediate the throttle device 3g and the pump deareetor 
rectangle 5g. 6g. The pnming line 66g is for a similar purpose as the pnmmg line 66 shown m FIG 6 

By way of example, for preparation of a dialysis fluid, the cartridge lOg. may contain a bicarbonate 
material »n powder form, such as sodium bicarbonate, whereas the cartridge lOg, may contain a different 
concentrate powder form, such as sodium chloride powder. In this instance, the quantity of sodmm 
bicarbonate m cartridge I0g.mey be on the order of 400-900 grams and. more preferably, approximately 
600 grams, whereas the quantity of sodium chloride m the cartridge lOg, would preferably be on me order 
of 1 00*3.000 grams and. more preferably. 1 .3002.700 grama and. stM more preferably, approximately 
1.400 grama Such cartridges lOg. and lOg, for use in connection with preparation of a dujrysis flu*, i.e.. a 
cartridge lOg. containing bcarbonate matenaJ and a cartridge lOg, contanmg sodium chJondo material, 
oom m po»der form, may also be used m practice, together with a bqixd concentrate 50 wmch contans 
other substances necessary for the treatment, such as. for example acid, caioum. potassium, mepteeum. 
glucose, or m e mm A s uitabl e cumuusmun f u r the i KjukJ CTTOrWltl 50. tor example, may be as follows: 
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CHjCOOh 
<C1 

CaCl 2 ♦ 6ri 2 0 
Kgci 2 ♦ 6H 2 0 
K 2 o 



36.54 2 
93.94 ; 
24.92 g 
210 



Total appro*. 410 c 

Th# qua ntftow p rovided in the example hereinabove correspond to mat necessary for ona treatment 
operation or procadura. with tha quantity of watar being determined ao that no prectprtabon should be abia 
* 0CCur ^ n ° * 0 " gt * cabmet tamparatura. WHh a amaUer quantity of watar. thara ia a hs* 

25 01 pnjaprta&on. * me example above, it w» ba appreciated that instead of aodic aod. othar aods could ba 
uaad. auch as. for example, hydr o chlori c add or citric add. 

Preferably, in tha system shown in FIG. & suitable raathcttort s 55 and 56 ara provided in tha respective 
branch concentrate Unas 8g. and 8g, prior to or upstraam of tha respective cartridges lOg. and lOg,. Thasa 
reetnctions 55. 56 ara useful in obtaining a aubpraaaura in tha two canndgas lOg.. tOg, durmg mai 

so pnrruoQ of tha circuit 8g,. Priming is tharaaftar stoppad. and additional suction of watar into ma cvvidges 
tOg.. lOg. ia meured. thus providing a feature of sacurity that watar will covar tha powdar. avan if an air 
cushion is providad at tna top of aach cartridge lOg.. lOg, 

Also, prafarably air or watar datactors ara providad ao that ona can determine if tha canndgas lOg.. 
tOg, have baan filled with watar Furihar. tha datactors may ba uaad for chocking that tha canndgas tOg.. 

* tog, cm not mcJude any watar tharam whan tha systam was initially stanad or phmed. Hara it should ba 
notad that if a column or cartndga 10 ia filled with watar and laft tharam for any panod of bma. aithar 
bacauaa tha concantrata fluid product ia unuaad or onry party uaad. thara is a nsfc that tha *y powdar. 
stable in and of itaeif. may ba aftarad or that bactaha growth may occur within tha cartridge or column to. 
For thrs purpoaa. as shown m RG. a. an a* or watar datactor 57 may ba providad * tha pnrnmg *ne en*or 

« saparata datactors 56 and 59 may ba arrangad direct* downatraam of tha raapactwa canndgas tOg. I0g, 
lor chocking whathar tha canndgas lOg.. lOg, contain any watar at tha start of a treatment operation. i.e.. to 
inaura that they hava not been parity uaad previously or. lor othar raaaona. contsn liquid tharam. Such 
abact o r s 57. 56. 56. for axampla. may ba in tha term of normally dry electrodes arreted max* tna 
pnrnmg anchor branch condurt knas 66g. Sg.. 6g» or could avan ba arranged ma** tha canndgas or 
— e e ej m wa lO g ,. tO g i AWe m aa voiy . co nd ucti vity matar a coul d ba employed in tha s y sta m wh en sno w a 
deflection only whan m included m tha systam has paasad meremrough Hara it should ba notad that if tha 
prasanca of watar is datactad m tha canndgas or columns, suitabia alarms can ba actuatad ter maurmg that 
tha prepared eoJubon is not delivered to tha cftalyzar. such as. for example, by dosmg of tha vfva 30g and 
opaning of tha valve 29g 

»o Funnaf with raspaa to tha ambodimant of tha systam shown m FrG. 6. it should ba notad that tna acid 
from tha container 50 may instead ba fad into tha concantrata fane 8g, upstraam of the pumo 27g. mus 
providing ma advantage maf ma acid is tad to a bna which has a mora constant pressure Mara n should be 
noteo that me prassura of ma fluid within the mam bne t may vary, wheraas. tne pressure witrun ma »»nes 
8g Bg, «s mora constant Thus, by such a construction the nsh is less mat fluid *ooK3 oe conducted -nto 

55 tne tank or container 50. or sucusd thereout f without any suitable control 

Strii furmec as witn tne systems I tne pros nt invention describee oy *av o* me otne» e^oooime^is 
ne^einaoove an aiarm may suitao'v oe orovioed to protect against an «nco"ec: rrnojc^vi, /aiue Dt 
measures Dy tne vanous conductivity measuring Devices 26g t-»g o? 3i$ * .a^e« —eas-'e-: r\ 



0 271 100 



oh meter 2Bg. or Dy any omer meters Additionally, an alarm could also Da generated if mora it en i 

of arty aod from the container 90 present in the onp countar 52 Conveniently, ma comamr SO for me aod 
may compnse a piaaoc bag when can conveniently oa connactad to ma tyttam Dy mam of a turtao* 
coupling device, sue* as. for exampie. mat described and shown m U.S. Patent No. 4.636.204. Aa for ma 

* aod pump 51. a vofurnemc-type pump may oa utilized wrucn provides ma desired now of aod through ma 
dnpj counter $2. Sbu further, m addition to ma arra n gement of ma aod or fequtf co n corm— being 
•"troouced "wo ma mam una I. ma bqmo or aod from ma container SO may afao Da fad to a point m ma 
mam fcna i w*ch is downstream of ma conductivity meters I4g and 2*g. when would provide ma 
edventage mat ma conductivity mat** 149. 2tg would not ba influenced by ma introduction of aodrntoma 

»o mamfcnei. 



it wilt mua Da apparant from ma foregoing d asenp bon mat tha present invention provides a syttam for 
Pr "° " ny ? 1 * * P f °c«Jura Dy mnong of at laast ona concentrate in a powder form. 

Tha system m accordanca wim ma praaant invention compnaas a raaarvoir 2 for a sourca of wear, end st 
°°* 10 ^ containing a concantrata m powdar form, and a fluid conducting orcuit 6 for 

'$ wrmdr awing a small *ianaty of watar from mo raaarvoir 2 end passing sama through mo vassal 10 
cont * n,n « ^ concantratt m powdar form in ordar to dissofva mo concentra t e Dafora it is mwad with ma 
»ostofma watar wimdrawn from tha reservoir 2 through a mam or primary fluid conducing meant 1 
downewam of ma liQu*<ontair«ng raaarvoir 2. m accordanca wrth ona aapact of tha praaant mvonton. 
moasunng maana 14 ara providad in tha phmary flu* conduit maans 1 downstraam of tha mixing point 7 

20 for moasunng tha composition of tha praparad solution oDtamad by mixing of tha producad concontrata 
«ukj m tha concontrata flu* orcuit 6 wim watar bamg conductad through ma primary conduit 1. and flow 
regulating maans 13 providad m tha concantrata fluid circuit 6 downstraam of tha concantrata vassal 10 
wmch is rosponsiva to tha moasunng means 13 for controlling tha flow of concantrata fluid from tha vassal 
10. 

» m accordanca wrth a furmar aspact of tha praaant invention, a sourca of socond concantrata fluid 25. 
i0g, is providad as woli. and fluid conducting maans 24 ara providad for introducing tha socond 
concantrata fluid into ma phmary fluid conducting maans 1 at a sacond mixing point 23 tnaratn to bo mixad 
wim tha fluid Doing conductad tharathrough to thoraby produca a praparad solution downstraam of tha two 
mixing points 7. 23. tha praparad solution being composed of a mixture of watar wim a first concantrata 

x fluid producad by conducting watar from the reservoir 2 into tha vassal 10. lOg, containing ma concantrata 
•n powdar form and a second concantrata fluid from ma sourca 25. i0g, thereof, m one smoodiment of the 
presant invention, me sourca of sacond concontrata fluid composes a concantrata m liquid form 25. wheras. 
in a furmar embodiment of the presant invention, ma sacond concantrata fluid is producad by conducting 
water from the reservoir 2 through a second vassal tOg, containing powdar ed concantrata therein to 

n dissolve the sacond powdered concantrata m the watar to produca me sacond concantrata flwd. 

in accordanca wim a still further aspact of tha present invention, the vassal 10 containing ma 
concantrata in powdar form therein includes an inlet at tha top thereof and an outlet of tha bottom thereof, 
wim mo vassal 10 bamg arranged m the concantrata fluid orcuit 6 so that water withdrawn from the 
reservoir 2 is introduced into the top of me vessel 10 to produce a concentrate «md contammg dissolved 

«o powder concentrate therein, and so that me concentrate fluid is wimdrawn from the bottom of me veaaei 10 
and conducted to the primary fluid conducting means 1 to be mixed wim water bemg conducted 
therethrough m this nwvm. water is conducted through the powder concentrate vessel 10 from the too 
thereof to the bottom thereof to thereby maintain and provide a relatively constant concentration level of 
dissofved powdar concentrate Conveniently, me powder concentrate vessel t0 may comprise a normally 
completely closed cartridge iQf. havmo penet rable membranes 62. 84 at its mfet and outlet outlets which 



are adapted to be penetrated upon being connected to the concentrate flu* orcuit 8. The cartridge lOf 
contains a Quantity of powder concentrate therein suitable tor one treatment procedure, m this m^vm. for 
different treatment operations, it is only necessary to connect new cartridges 10 andor other sources 25. 50 
of uqwc concentrate to the system, with the remaining components of the system being reusable for 
aitfereni medical procedures or treatments 

a$ will oe readily aooarent to those skilled m me an. me presant invention may be used m other 
specific forms without oeoamng from its spirit or essential characteristics For e*ampie the components 
mciuoeo m me system may De vanec witnm wide limits ootn with regard to their lorm and me«r »unct»on 
Fjr:nefmore «t w.11 oe aooarent to those versed »n me art that me system of the present invention can 
'earj'iy oe mocf>ea Dy como»nat»ons ot one or more oowoer concentrates eitne* aione o* »n 'winner 
rornc'nat.or * tr one o» mo»e uouio concentrates to» orooucmg a 3 sneo oreoareo solution *o* a ^eotcai 
:*::??■-»£ :•• -reat^e^: Tre ce'e^ec e^DOOiT>en!< aesroea nere»naoove me?e , c-"r ?: ::~s-oe'e: 
j; . :: ai** a-^c nr.? 'e«!"C!'ve :ne iczoe r* me ive^nor. zenq inorcaiec z f :~e y.a^i at-e* "a" "~c 
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Dy maang of it 



of 



Wand 
•aat to 



1. A DfMiii tor prapmng a feM tor a medical 
■Mfi ^anr, sfttf aywvt oainQ ctwoant 
a vaaaaf (10) tor co nfinin g a cc n c an aa as (1l)in 

(1) having a flrat and lor 

cnducing maana and a aacond and tor dafl^in g a 
i (8) having fl flrat and tor aommunteaflng a as 
with an Mat of aaid vaaaaf (10) lor introducing «ass 
tfnJng dtaaorvad powdar omrtai in wafer 
t$ turd flu* conducting maana (8) comnwcattng wm an ouflat of aaid vaaaaf (10) and w*i a 
i (7) in aaid flrat Md conducing maana (1) iwawwiiflsaa aaid irai and aacond 
> tad from aaid vaaaaf (10) imo aaid irat fluid conducing maana (1) id 

i flnt fluid conducting maana (i) to Otaraty produca a praparad sofcste* *aaidfr« 
i (i) lor dsfeary id said aacond and ol aaid irat fluid conducting maana (ifc 
jo maaaunng maana (14) in aaid irat fluid conducting maana (1) downaaaa m of aaid mndng point (7) lor 
maaaunng tha compoaroon ol tha praparad a oi uft on ofctainad by mubng of aaid ooncanaafla fluid and wasar 
in said fir it fluid condu ci ng maana (1 Y* and 

flow rag utai ng maana (13) in aaid third fluid conducing maana (8) ra ap o nsi va to said maaaunng maana 
(14) tor cornrottng tha flow of aaid concantrat a fluid from said vaaaaf (10). 
a 2. Tha systam of Claim 1 funhar deluding a common aourca (2) of wasar tor aaid An 
conducting maana (1. 8). said flrat ands of aaid flrat flutf conducting maana (1) and 
conducting maana (8) aach commurscaang with said common sourca (2) of watar. 

3. Tha syatam of Claim 2 wharain aaid comm on aourca (2) of wasar compriaaa a raaarvoir (2) tor 

jo 4. Tha systam of Claim 1 wharatn said maasuring maana (14) comphsas a conductivity maaaunng 
dav»(i4). 

5. Tha systam of Claim i wharain said flow ragutaing ma ana (13) comp r iaaa a tfw o tBing davica (13). 

6. Tha Systam of Claim 3 furtnar refuting a auction pump (5) srrangad in s*d flrat fluid conducing 
maana (1) do w nstra ams of said mndng point (7) tor conducting waujr from said raaarvoir (2) tfvough sad 

x flrat fluid conducting maana (i) and tor conducting watar from said raaarvoa (2) through said < 
third fliad conducing maana (8, 8). 

7. Tha systam of Claim 8 furtnar including s throttling davica (3) arrangad in 
(i) iraarmadtata said r a aar vo i r (2) and aaid mnong point (7). and lurthar indurJng a- 

i (8) arrangad in said first fluid conducting maana (i) downaaaam of said suction pump (5). 
8 Tha ayaam of Qaim i wharain said flow ragutaing maana (13a) c om p ri aaa a sucion pump (13a). 

8. Tha systam of Cuam t wharain aaid Mat of aaid vaaaaf (10) m at t» top twaof and aaid ouflat ol 
(10) • at t» bottom maraof so mat wasar « condudad tvough aaid vaaaaf (10) Irom aia top 

ma ooDDm mar at* m> raraoy mavaBn a 

> in sart iard fluid conducing m aa n a (8). 

~« 10 Thai 

top of aaid vaaaaf 00). and tha syatam funharmora < 
opanmg (18) in s»d vaaaai (10) and having tfwH* i 
now of liquid from sart vassal (10) through aaid fluid ina (18). 

11 Tha systam of CUJm 10 wharain tad flow ragutaing maans (13a) com p riaaa a sucion dump (13a) 
so arrangad m lad trvrd M conducing maans (8) and wharam said fluid kna 08) communcaaas with said 

third Amd conducing maans (8) upstraam of said sucion pump (I3a>. 

12 Tha systam of Claim 10 wharain said first ftmd conducing maans (1) mctudas a sucion pumo (5) 
arrangad rtmmn for withdrawing »ttsr from s*d sourca (2) of *atar. and wnaram said Wmd bna O90) 
communicatas with said first fluid conducting m ant t\) upstraam of said suction pump (5) 




a fluid fena (18) 
(20) 
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13 The tytwn of Ctam 1 




c onc im— flu* and mem (24; 24*; si-sfc agi) for i 
fcM conducing munt (1) to Oo mood wtn sM first 
a sM first ftutf conduceng moans (1). 

14 Tho sysam of Claim 13 wheraei tad aourca of socond c on c e nwto fluid comQriaoo a aourco (25 
25e: 50) of socor* conconom in hqu* term. 

1$. Tho 9Ytmn\ of Clam 13 where* said mobng com comprises a first mumg point (Ty. and 
sort moons lor woOjong compnaos IMi fed conducting moans 04: 24o: 8g*> co mm u s ca ong w*i 
to aourco (25; 25e: SO) of aacond conoonMa and with a second moang point (23: 23o: 23g) in aM first 1 _ 
co "*** n * »«sm 0) i«tamediaie tad Irst and aacond ands and apooad firom said first moong point (7) 
lor con*jc*ng sad aacond concenfraae ted into aM first fluid conducting mom <1). 

16. Tho sysism of Oaim 13 whoroin said source of socond concantraaa fkad compnaos a aacond veeswi 
dOg.) contanmg a aacond concontrata in powder term, and fourth fluid conducting mom <8gj commu- 

*s ncaong with tad aourco (2) o# wator and an Mat of aM socond veaoel OOgO tor inooducing waisr 
— d aouco (2) oi aaaer too said aacond vessel 00*) to produco aM aocond concanMo fluid. 

17. Tho syoaem of CWm 1 where* said vessel (10) contane a concontra to in powder term i 
be* sue whicft m groator man 100 nacrons. 

10. Tho system of Oaim 17 wherein sari co n tenti at e (11) in powdor term co m p n t o o a 
jd matt** hanng a pomelo mo b et we e n 130 and 500 microns. 

19. Tho systom of Omm i furirw Eluding watar do to mw w 

* said voaoof (tO) preferably am alarm moans tor generating an alarm signal if wator ia pmaont in 
i prior to startup of said systrn. said alarm mom bang 



20. Tho systom of Claim 1 where* said vessel (10) compnaos a 
Quantity of conconuato in powdt* form e*r*n which is surta&e for ono troatmont procedure, od whaem 
wjgo compnaos a dosod vesaJ (100 having penetrable mombranos (82. 04) at aM Mot and aM 
: thoroof . and whorom said socond and third fliad conducting mom (8. 8) co mmu ni cate with aM Mot 
and sM oudot rospoctrvo*y of sM closad vesax through tad penetrable mombrms. 
90 21. Tho sysism of Claim 20 further including connect in g dovtcos (48. 47) tor co nnoct in g sM locond 
and thtfd fluid conducting moans (8. 8) to sM cartndgo vossol <iOf). sad co nnect ing devices oach having a 
first enu for penetrating ono of sM penetrable mombranos (82. 64) and a socond ond to which ono of sM 
fluid conducting mom (8. 8) is connecM. 

22. Tho systom of Oaim 21 furthor eciuding a holdor (43) for holding tad vossol (100 and whoroin sM 
» conn oc sng dovicos (48. 47) ara mountad to -*d holdor. 

23. Tho systom of Clam 20 whorom contents of tad canndgo ara intomaity sterilized, preferably by 
mom of radiation, such as gamma radweon. 

24. Tho systom of Oaim 20 where* sM cartndgo contains a sodium bicabonoto motoric * powdor 
form, mo Quantity of aM bicarbonato material in aM cartndgo bomg on tho ordor of 400 to 900 yans. 

40 preferably, epprojbmetety 800 grama. 

25. Tho systom of Oaim 20 where*) sM cartndgo contains a aodium chlonda materia* in powdar Ivm. 
the Quantity of material contamod in sM cartndgo baing on tho ordor of 1.000 to 3.000 grama. 

28. Tho systom of dawn 25 whorom tho quantity of matanai contamod * sM cartndgo is on tho ordor 
of 1.300 to 2.700 grama, proforabfy aooonmatofy 1.400 grams. 

27 T)m systom of Own I wmm SBB voTOl compnaos a first vossol HPg1 con tanmg a Brat 

concontrato m powdar form: and wheree tad systom furthor includes a socond vossol OOg,) c o nta nm g a 
socond concontrato m powdor form, a teurce (50) of bqutd concontrato. fourth f*ud conducting mom (8g») 
communicating with aM sourco (2) of *mm for mtroductmg wator into sad socond vossol M0g.) to produco 
a socond concontrato ftutd contamng ddaofvoo socond powdor concontrato theran and for c on duci ng tad 

so socond concontrato fluid from tad second vossol dOg,) into tad first ftutd conducting mom (D 
intermediate sad first and socond *v% to be mi.ed with flutd bang conducted through tM first flmd 
conducting m ant it), and fifth fluid conducting moans (St 52) communicating with tad source (50) of 
i»qu»d concentrate for withdrawing baud concentrate from tad source (50) ol liquid concentrate and 
•nirocuong sad houid concentrate »nto saio first Mmd conauctmg meant M> mtormodnte tad first and 

5' secono enos \o oe mi»eo witn fiu«o Demg conoucted tnrougn tad firtt fluid conducting means Hi. wnoreOy 
sa.o D'eoareo so'ut»on s comonseo o» saro »»rst concentrate fluid sad secono concentrate *»u»o ano saio 
*w * :?n:emraie T\»»ez ^atv wmora^^ fionr sa«c source (2» vace' tnrougr* saiC 
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». The system of Claim 2? whore* said first «mhi nog > contains a softum <?w « « 

term, and s*d aacond vessot dug,) contains a aan matonai M pot*, ^ ^ ^ 

cone***, contain, , suostance ewoctod htm the group consisting of an aod. caioum. potassru* 
magna sjuiii. and glucose. 

' mJJ ^J?**" * Cl * m ' Wt ~* n ,lu,<J conducing ^ (1 ) .nOudes pnm»y flow regulattg 

°' «^ conouctmg mean, n 7.\L pn^TS 

^«ng m«n, (S) »»ng oooratrve to provtfe aflowrateofuptpatleastSOO ml,m.n. through so* lest 
"wd conducting mesne downttraam of sard mmmg point (7) 

» m-JS /IT! !!^!IILf Cl " m 29 " h ** n " 0W f ^ ul « ,n 0 «'3> m e»d third fbd eondu 

Z^^Jl?"!!*" 10 0rOvKj * • i«e Of up to at least 30 mi. mm of concantrata flu* through 
■*ro fwd conducting moans. 

to. 3 !. 1 ? HT" 01 ^ 30 "*~* n "* ^ «ow regulating moons (S) is oporsbvo to prov*o a 
^ rso oi up to aoproamatoly 1. 000 mUmm. tfirougn said first fluid conducting moans (l)downsvoamgf 
^ (7) and sskJ flow regulating moans (13) in said tfwd flu* conducing moons (8) 0 
a flow rsta of up to approximatoiy 40 mi., mm. tnrougn said third flu* conducts* 

,~JLTlir mm * 2?' m 1 ter pnm,ng M symm. » d moans for phmtag 

^eluding vsfve moans (32) in so* third fluid conducting moans (S) intormodiata said vosssi (10) and sad 
now regulating moans (l3o) and a pnming fluid line (06) connoctod to said valve moans (32) and to sad 
^l^^ 0 ^ m ~ n * (1> i " , * m « ,i * , » "« •ourco(2)ofwst Wfc ndMrtm.xinBpornt(7).M»d»ah. 
Sfi^*" 0 °° #rMV ' » <*•" f*"»ng line (66) to commumcsto with so* third flud conducts 

JZ rr'" 8 "" 3 ' y ' X9m "* * ^ "mmwticbon between said priming line (61) 

and sa* third flu«j conducing mssns (8) sfter said system nas been pnmed 

*3 The system of Claim 1 further including moans for disinfection of Mid system said means tor 

* inctu *"9 a source (38) of disinfecting solution and disinfecting flud linos (40 42) to 

■ntorcorwecting said first second and third fluid conducting means (1. 8. 8) in a manner to' conduct 
d»mect»ng solution from said source (39) of disinfecting solution through said fluid conducting moans (t & 
8). said measuring moans (14) and Mid flow regulating moans 03). 

34 The system of Claim 15 further including first and second measunng means (14. 26) in sard first 

» fluid conducting moans (1), said first measunng means (14) doing downstream of said first mixing point (7> 
and operative to measure the. composition of fluid in said first fluid conducting means (i> downstream of 
said first miimg point and said second measuring means (26) being downstream of sax) second mono 
point (23) and opertrve to measure the composition of fluid in said first flu* conducting means (1) 
downstream of said second mixing point (23). 

is 35. The system of Claim 34 further including first flow regulating means (13) responsive to sort firs 
measunng means (14) for controlling me flow of said first concentrate fluid through sad third hud 
conducting means (8). and second flow regulating means (27) responsive to sad second measunng man 
(26) tor controlling the flow of said second concentrate fluid through said fourth flu* conducting means (24v 
36. The system of Claim 35 wherein said first and second measunng means each comprise a 

o conductivity measunng device 

37 Th# »y«iam of Claim 35 further including a throttling device (3). a auction pump (5) end a OOarswa 
fltvico (6) a rr a nge d in Mid first fl u id c o nductin g m ea n s (i). a l l arranged m s ad fir st fl u id co nd u ct * ms 
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downstream of said source (2) of water and upstream of bom of said first and sacond mixing poms (7. 23) 

38. The system of Claim 16 including a concentrate fhud circuit (8. 8). said concentrate Hurt circuit 0. 
8) .nciudinp f.rst connection means (46. 47) at a first location in said concentrate ftutd orcuit for connect*? 
said '"St vassal OOg.) to said concentrate «md circuit so as to introduce «md containing water from sad 
source of water into said first vassal to dissolve said first concentrate and to withdraw ftmd containing sad 
dissolved first concentrate from said f.rst vessel, and second connection means (46 47) at a saens 
locati n m said concentrate fiu»d circwi for connecting said second vessel O0g,> to said concentrate flud 
circu.t so as to introduce (lu.o containing water J.om said source of wate* »nto said second vessel * 
o.ssoive said second concentraie ano t witnaraw fluid containing said dissolved second concentrate fro* 
sa»d second vessel said first ano second connection m ans oemg diHerent from one anotner so mat sad 
^ean« $$ n ! $ ° n,y COftf>ecuo,e 10 $ ,a concentrate fluid circuit at said first location oy said firs: connecwr 
^ nc a na saio second vesse' >s om y connectao<e to said concentrate 'mo circuit at sa^c second -ocat.o* 
• » sa.a $econ 0 connection mean; 
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30. Tha fymm of Cl*m 38 «Nr»fl s*d first vassal (I0g.) has • first 
1 OOfr) has s sscond drftarant configuration: and »fw»n t»g hot connaction ms^t compnsaa a I 
(43) cormgurad to hott a vwn having said lint configuration and 
i a sacond honar (43) conftgurad to hotd a vassal having a»d i 

* cartri ^ t * Da uaad in a systsm m a cco r da n ca with anyona of tha pra ca Ong Qams 

cnanjcta«d«tl« 

**' * " accord anca w ith Oatm 40. mtanoad lor dialysis with ma uaa of at laast ona 
^ fiUJ4,4W m powdar term, cnaractaruad m mat rt contains a quantity of ma ordar of mapvtuda of 400- 
**0 tod Mnbicartt onass. praterabry OOOg 

gyi i a cnarac tariiad to that it contains a quantity of ma ordar of magmtuda of lOOOOOOOg aodium 
app ?Pf ia> ><y ,30(V2700 0 prafarabry appro*. aOOOg. 
43. A c anndga in accordanca with CWm 40. charactantad in that it is totally doaad and providad with 
p ana rs bai mam b rana s at its iniat and ouHat 
" 44 A Cirtnao * m «ordqnca wim any of tha Claims 40-43. cnaractanxad * mat rt is totally dossd and 



m accordanca with Claim 44. chiractaruad in mat it is radiation staniiiad. prafarabry 
gamma radiation tiarifead. 
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